. GA 3 stability under continuous UV light. A 2 mL solution of 500 M GA 3 in ddH 2 O (5% DMSO) was irradiated with 365 nm light (4 X 8W bulbs) for the specified durations. At each time point, a sample was taken and analyzed by HPLC-MS (monitored at 215 nm). GA 3 peak appears at RT = 10.17 min. were treated with paclo (2 µM) overnight, incubated with 4 at indicated concentrations for 25 minutes. A) Seedling roots were irradiated using the confocal lamp (365/10 nm, either 2 or 0.25 mW/cm 2 ) for indicated times. Root tips were imaged 90 minutes later. Images were quantified using Zen software measure tool. B-C) Representative images of plants from A. Irradiation power was 0.25 mW/cm 2 in B, and 2 mW/cm 2 in C. Red: PI. Green: GFP-RGA. Error bars represent SEM. * statistical significance (one-way ANOVA with Tukey correction, p < 0.05) from T 0 of 0 µM 4. NS = not statistically significant compared to the control. Figure S6 . Root elongation assay following UV light exposure. Left: image of pRGA::GFP::RGA seedlings (n = 5) irradiated (365/10 nm, 2 mW/cm 2 , 20 sec) or not using the confocal lamp. Roots length was monitored daily for 3 days. Right: quantitation of final length for each experimental group. Error bars represent SEM. Two-tailed student's t-test was performed to determine statistical significance, which was found to be not significant (NS, p > 0.05).
General synthetic and analytical methods
GA4/7 mixture was purchased from Duchefa Biochemie. All other chemicals were purchased from SigmaAldrich or TCI and used as received unless otherwise noted. Anhydrous solvents and reagents (THF, DMF) were obtained as SureSeal bottles from Sigma-Aldrich. Thin-layer chromatography and flash chromatography were performed using Merck KGaA pre-coated silica gel 60 F-254 plates and Silicycle silica gel 40-63 (230-400 mesh), respectively. Analytical HPLC-MS (low resolution ESI) were performed on either Waters Alliance e2695 HPLC-MS QDa or Agilent LC/MSD Trap XCT, with Luna C18(2) columns (Phenomenex) using water (solvent A) and acetonitrile (solvent B), both with 0.1% TFA as an additive. High-resolution mass spectra (ESI) were acquired on a Waters SYNAPT instrument. 1 H-and 13 C-NMR spectra were collected in d 6 -DMSO or CDCl 3 (Cambridge Isotope Laboratories, Cambridge, MA) at 25 ºC using a Bruker Advance III spectrometer at 400 MHz and 100 MHz, respectively. All chemical shifts are reported in the standard δ notation of parts per million using the peak of residual proton signals of TMS as an internal reference. GA 3 (100 mg, 0.29 mmol, 1 eq) was placed in a pressure tube and dissolved in dry acetone (7 mL). 2-Nitrobenzyl bromide (312 mg, 1.45 mmol, 5 eq), CsCO 2 (282 mg, 0.87 mmol, 3 eq) and NaI (173 mg, 1.16 mmol, 4 eq) were added and the mixture was stirred at 65 o C for 16 hours. The reaction was diluted with EtOAc (30 mL) and washed with saturated NH 4 Cl solution and brine. The organic layer was dried on MgSO 4 , filtered and solvents were removed under reduced pressure. The residue was dissolved in a minimal amount of DCM and purified by flash chromatography on a silica gel column (eluents Hex:EtOAc 3:1 to 2:3). Caged GA 3 1 was obtained as a white solid (101 mg, 73% yield). 1 H-NMR (400 MHz)  = 8.09 (1H, dd, J 1 = 8.2 Hz, J 2 = 1.2 Hz), 7.68 (1H, dt, J 1 = 7.5 Hz, J 2 = 1.1 Hz), 7.59 (1H, dd, J 1 = 7.5 Hz, J 2 = 1. GA 3 (100 mg, 0.29 mmol, 1 eq) was placed in a pressure tube and dissolved in dry acetone (7 mL). 1-(1-Bromoethyl)-2-nitrobenzene [synthesized according to a published procedure 1 (332 mg, 1.45 mmol, 5 eq), CsCO 2 (282 mg, 0.87 mmol, 3 eq) and NaI (173 mg, 1.16 mmol, 4 eq) were added and the mixture was stirred at 65 o C for 16 hours. The reaction was diluted with EtOAc (30 mL) and washed with saturated NH 4 Cl solution and brine. The organic layer was dried on MgSO 4 , filtered and solvents were removed under reduced pressure. The residue was dissolved in a minimal amount of DCM and purified by flash chromatography on a silica gel column (eluents Hex:EtOAc 3:1 to 2:3). Caged GA 3 4 was isolated from a commercially available mixture of GA 4/7 by a modified published procedure 3 . The separation relies on the differences in reactivates of the 3b-hydroxy in GA 4 (secondary alcohol) and GA 7 (secondary allylic alcohol). In brief, a 63:35 mixture of commercial (Duchefa) GA 4 /GA 7 mixture (0.587 g, 1.67 mmol, 1eq) was dissolved in dry DMF (2.5 mL) under argon atmosphere. Imidazole (1.13 g, 16.7 mmol, 10 eq) was added at room temperature. After the imidazole completely dissolved, tert-butyldimethylsilyl chloride (1.26 g, 8.33 mmol, 5 eq) was added at room temperature and the reaction mixture was heated to 45 o C. The reaction progress was monitored by HPLC-MS. Upon complete consumption of GA 7 , (approximately 22-24 hours) the mixture was diluted with EtOAc (30 mL) and washed with sat. NH 4 Cl three times. The organic layer was dried on MgSO4, filtered and solvents removed under reduced pressure. The residue was dissolved in a minimal amount of DCM and purified by flash chromatography on a silica gel column (eluents Hex:EtOAc 3:2). First to elute is a mixture of silylated GA 4 /GA 7 . Second to elute is the unreacted GA 4 . Column fractions were analyzed via silica TLC plates using iodine staining and with HPLC-MS. GA 4 (0.231 gr, 63% yield) was obtained as a white powder. GA 4 (50 mg, 0.15 mmol, 1 eq) was placed in a pressure tube and dissolved in dry acetone (7 mL). 2-Nitrobenzyl bromide (164 mg, 0.75 mmol, 5 eq), CsCO 2 (148 mg, 0.45 mmol, 3 eq) and NaI (91 mg, 0.61 mmol, 4 eq) were added and the mixture was stirred at 65 o C for 16 hours. The reaction was diluted with EtOAc (30 mL) and washed with saturated NH 4 Cl solution and brine. The organic layer was dried on MgSO 4 , filtered and solvents were removed under reduced pressure. The residue was dissolved in a minimal amount of DCM and purified by flash chromatography on a silica gel column (eluents Hex:EtOAc 4:1 to 3:2). Caged GA 4 4 was obtained as a white solid (57 mg, 81% yield). 
Synthetic procedures

Plant material, growth conditions and chemicals application
Arabidopsis thaliana seeds (Col-0, unless otherwise noted) were stratified for 2-days at 4 °C and plated on medium containing 1/2× Murashige-Skoog (MS) medium, 1% sucrose, and 1% agar (both w/v) on vertical plates at 22 °C, under short-day fluorescent light (8 h light/16 h dark). All Arabidopsis lines are Col-0 unless specifically stated otherwise. The following Arabidopsis transgenic plants and mutants were previously described: ga1-3 4 and pRGA:GFP-RGA 5 . Chemicals were supplied to the agar medium at concentrations as indicated for each experiment in figure legends (starting from stock solutions of 10 mM in DMSO). Seedlings were placed on agar plates in a way such that the chemical was applied uniformly to the whole root.
GA 3 calibration curve
A stock solution of 10 mM GA 3 in DMSO was serially diluted into ddH 2 O to generate working solution at 1,000, 750, 500, 250, 100, 50 and 25 M. From each working solution, 20 L were injected to an HPLC-MS. Area under the peak was calculated and a calibration curve was plotted.
GA 3 stability to UV irradiation
A 2 mL solution of 500 M GA 3 in ddH 2 O (5% DMSO) was placed in a quartz cuvette. The cuvette was placed on top of a UV transilluminator (UVP, 365 nm, 4 X 8W bulbs) and irradiated for the specified durations. At each time point, a 20 L sample was taken and analyzed by HPLC-MS (monitored at 215 nm).
In vitro caged GA 3 photolysis
A 2 mL solution of 1-3 (1 mM in ddH 2 O (5% DMSO) was placed in a quartz cuvette. The cuvette was placed on top of a UV transilluminator (UVP, 365 nm, 4 X 8W bulbs) and irradiated for the specified durations. At each time point, a 20 L sample was taken and analyzed by HPLC-MS (monitored at 215 and 254 nm).
Y2H dark stability assay
DB-GID1a in pLexA-NLS derivative (Trp selection) and AD-RGA in pACTII derivative (Leu selection) fusion constructs (bait and pray constructs) were previously described (11). Bait and pray constructs were co-transformed into Saccharomyces cerevisae strain EGY48 [p8opLacZ] (Clontech) and transformants were selected on SD supplemented with -Ura/-Trp/-Lue/ drop-out solution (BD Biosciences). To test the interaction between GID1a and RGA proteins, transformed yeast colonies were plated on SD-Ura/-Trp/-Lue/ drop out, glucose, 80 µg/ml X-Gal, in the absence or presence of 25 µM of the indicated caged GA (molecules 1, 2 and 3) and GA 3 . For preirradiation, compounds 1, 2 and 3 (1 mL of 1 mM in DMSO) were placed in a quartz cuvette and irradiated on a transillumination table (365 nm) for 30 minutes. These irradiated solutions were added to the above mentioned medium for a final concentration of 25 µM. Plates were incubated for 16 hours at 30°C. A control strain, containing the DB-GID1a and an empty vector of the AD (no RGA protein) was used as a negative control.
ga1 germination assay
Ler ga1 mutant seeds (n = 30-50) were sowed on agar plates containing caged GA 3 1, 2, 3 or GA 3 (25 M) and placed under short-day conditions. Germination was scored under dissecting scope 4 days later.
Root elongation assay
5 days old WT seedlings (Col-0) were transferred onto MS plates containing 2 M paclobutrazol for 2 days. Subsequently, the seedlings were transferred onto MS plates containing 2 M paclobutrazol and either caged GA 3 1, 2, 3 or GA 3 (25 M) and placed under short-day conditions for 4 days. Roots length was marked daily, plates were then scanned at day 4 and root length was measured using the ImageJ software.
Root elongation assay after irradiation
5 days old pRGA::GFP::RGA seedlings (n = 5) were grown on MS agar plates and then transferred to MS agar plates containing paclobutrazol (2 µM) for 1 overnight. Subsequently, seedlings were incubated in DDW for 25 minutes in dark and irradiated (365/10 nm, 2 mW/cm 2 , 10 sec) or not using the confocal lamp. Following irradiation, they were placed under short-day conditions in MS agar plates for 3 days, and marked as shown. Final length was measured using the ImageJ software. Results were quantified and average length was calculated for each group (with or without irradiation) as shown in Figure S7 .
GFP-RGA assay for dark stability in planta 4 or 5 days old pRGA::GFP::RGA seedlings were grown on MS agar plates and then transferred to MS agar plates containing paclobutrazol (2 µM) for 1 overnight. Then, plants were incubated in dark conditions with either GA 4 or 4 in various concentrations (0-50 μM in DDW, 0.05-0.5% DMSO) for 25 minutes. After incubation plants were and placed on an MS agar containing 10 μg/ml propidium iodide (PI) and imaged at different time points. The first time point (T 0 ) was imaged immediately after incubation in the case of 4. In the case of GA 4 , T 0 is start of incubation time.
Photo-activation assay in planta
Plants were grown and incubated with 4 concentrations (2.5 µM or 5 µM) as described in "GFP-RGA assay for dark stability in planta" above, and following incubation they were placed on an MS agar containing 10 μg/ml PI and irradiated (365/10 nm, 2.0 or 0.25 mW/cm 2 , 10 sec) at different locations of the root tip. Immediately following irradiation, plants were imaged (T 0 ) for indicated times, either in time lapse mode or individual time points. Time-lapse images were taken at different time intervals for total time of up to 90 minutes. Root layers across Z-axis were imaged for every time point and acquired via the Z-stack method, that was performed with an average of S11 3.5 µm between layers, starting from the top epidermal layer to the root center (averaged total depth of 17 µm).
Imaging and confocal microscopy
Plants were first transferred to a Polymer coated-bottom 35-mm dish (Ibidi) and covered with MS agar containing 10 μg/ml propidium iodide (PI) with closed lid to prevent drying over time. Then, root tips were imaged with a Zeiss LSM 780 laser spectral scanning confocal microscope (Zeiss, http://corporate.zeiss.com), with a 20X air (Plan-Apochromat 20X/0.8 M27) objective. GFP was exited with a 488-nm argon laser, emission was collected with a GaAsP detector set to 472 to 579 nm, with the pinhole closed to 1 Airy unit. PI excitation wavelength was with 561 nm laser and fluorescence emission was collected between 579-718 nm. Bright-field imaging was performed with TPMT module. Irradiation was performed with a 120 W metal-halide lamp HXP Xcite 120, through a 365/10 nm filter, and decreased 10% intensity (to provide 0.25 mW/cm 2 ) or 45% of the intensity (to provide -mW/cm 2 ). The shutter of the lamp was used to irradiate the sample, for different times (seconds) as described.
Quantification of fluorescent signal
To determine the fluorescence profile of RGA-GFP, Z-stack images were acquired using the same confocal settings throughout an experiment from T 0 to T final . The analysis was performed with the Zeiss Zen 2.3 blue edition software. Signal intensity of a rectangle region of interest (approximately 25x10 µm) containing 2 nuclei was quantified. For each time point, at least 6 regions of interest were quantified and then averaged. For time-lapse experiments of every 30 seconds as described in Figure 4 , signal intensity was quantified using Fiji software (http://fiji.sc/fiji), using the region of interest as the whole root tip (using a closed line tool) and quantified via the Time series analyzer V3 plugin. The number of quantified biological repeats and elected time points for quantification is indicated for each graph in the appropriate figure caption.
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Measuring size of irradiated area
In order to measure the radius of photoactivation area captured by the 20X objective, a polyacrylamide gel (10% acrylamide, 0.375 M Tris, pH 8.8) containing 5 µM caged fluorescein (CMNB-Caged Fluorescein, Thermofisher) was prepared. The gel was irradiated as previously described using following parameters: 365/10 nm, 2 mW/cm 2 , 10 sec. Fluorescein was exited using the 488 nm laser, and fluorescence emission was collected between 493-624 nm. As seen below, irradiated spot was imaged using the tile option in the confocal software (Zen Zeiss) and radius of irradiated area was measured using the Fiji software. It was measured as 0.57 mm.
Measuring the distance from irradiated area to measured area in planta
Plants were grown and incubated as described above, and an area of irradiation was selected and imaged. The spot was then irradiated as described above, always using the 20X objective and the HXP-lamp. A tile image including the root tip was also taken, that included the irradiated and imaged area, using brightfield to spot the center of the image upon the tile image. The distance between the center of the irradiated area was to the end of the root tip was measured using the Fiji software. This distance, marked as X, included a 0.57 mm of activated GA 4 molecules, and included the root tip cells that were not measured due to their structure (averaged as 0.3 mm from the end of the root tip). Actual distance was calculated as X -0.57 -0.3 mm.
Statistical analysis
S13
Two-tailed student's t-test was performed whenever two groups were compared. Statistical significance was determined at P < 0.05. When more than two groups were compared, one-way ANOVA with Tukey correction was performed, and statistical significance was determined at p < 0.05.
Calculation of GA 4 decay length
The fluorescence signal quantified at the root tip 90 minutes after photoactivation (Fl t=90 ) was divided by the fluorescence signal quantified in the same location before photoactivation (Fl t=0 ) to generate a ratio ranging from 0 to 1 (column Fl t90/t0 in table below). Maximal fluorescence signal (representing no response) was define by plants that underwent no treatment whereas minimal fluorescence signal (representing maximal response) was defined by plants photoactivated in the monitoring site (distance = 0 mm). Since GFP-RGA is a turn off sensor, the signal was inverted and redefined as 1-Fl t90/t0 (column 1-Fl t90/t0 ), representing f(x) in Eq.1. Taking a log of both sides of Eq. 1 yields a linear relation of x: log(f(x))=-x(log(10)/Lapo). We therefore plot Log(1-Fl t90/t0 ) (see table) against x, the distance between photoactivation location up the root and monitoring site at the root tip (see graph below). L apo was thus calculated as log(10) divided by the slope -(-0.6395) yielding 1.6 mm. 
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